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To understand slip behavior of large earthquakes along subduction zone, investigations in various regions
considered trench-parallel heterogeneity in slip parameters are important. Here we targeted an ancient
megasplay fault, developed in the Kii Peninsula, Japan, and studied the geological setting and
mineralogical and geochemical characteristic by performing Raman spectroscopic analysis, X-ray
diffraction analysis, and geochemical analyses of major- and trace-element concentrations of the fault
rocks and its surrounding rocks.

The localized slip zone was composed of cataclasite and ultracataclasite, and showed granulation of
mineral grains, intense shear foliation and melting grains locally. The results of paleo-temperature
estimated by Raman spectra showed the burial depth of 5-9 km and thermal gap of host rock.
Geochemical analyses revealed an anomaly of trace-element compositions in the slip zone. Although
previous studies assumed single, slip event with fluid-rock interaction, we considered melting flow
accompanying with frictional melting and the repetition of slip events. Our numerical calculation of
fluid-rock interaction revealed that the ultracataclasite has experienced frictional melting and 271-610
times seismic events accompanying with frictional heat of above 350 °C. In contract, reported
geochemical anomaly in the western ancient megasplay fault, developed in the Shikoku Island, Japan,
showed 35-79 times seismic events together with high temperature of above 350 °C by same calculation.
This inconsistency reflects trench-parallel heterogeneity of slip behavior.
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